2,2',4,6,6'-Pentachlorobiphenyl induces mitotic arrest and p53 activation.
Polychlorinated biphenyls (PCBs), a class of persistent organic pollutants (POPs), have been considered to be involved in cancers, but the underlying mechanisms are not known well. Various cancers are closely related to genetic alteration; therefore, we investigated the effect of PCBs on genetic stability, through p53, a guardian of genome, in NIH 3T3 fibroblasts. Among several congeners examined, 2,2',4,6,6'-pentachlorobiphenyl (PeCB) specifically activated p53-dependent transcription. It also induced p53 nuclear accumulation, but did not cause DNA strand breakage. On the other hand, cell cycle progression that is closely connected to p53 was affected by 2,2',4,6,6'-PeCB, resulting in mitotic arrest. In the arrested cells, mitotic spindle damage was detected. Moreover, in the absence of functional p53, polyploidy was caused by 2,2',4,6,6'-PeCB. These results imply that 2,2',4,6,6'-PeCB induces mitotic arrest by interfering with mitotic spindle assembly, followed by genetic instability which triggers p53-activating signals to prevent further polyploidization. Taking these findings together, we suggest that 2,2',4,6,6'-PeCB could be involved in cancer development by causing genetic instability through mitotic spindle damage, which brings about aneuploidy in p53-deficient tumor cells.